Biphasic pattern of follicle stimulating and luteinizing hormone responses to gonadotropin-releasing hormone in vitro.
Increasing concentrations of LHRH or its active analog des-gly10 (D-ala6) LHRH induced a bimodal pattern of FSH and LH release from incubated male rat pituitaries. A low amplitude response (40% increase of LH over baseline levels) was observed for concentrations of LHRH and the agonist in the range of 10(-12) and 10(-13) M respectively. After a plateau of gonadotropin stimulation, a further high amplitude response (180-240% increase over baseline levels) occurred between 3.10(-10) and 10(-8) for LHRH and 3.10(-11) and 3.10(-9) M for des-gly10 (D-ala6) LHRH. Corresponding half maximal effective concentrations (ED50) were 2 and 0.3 nM respectively. Stimulation of FSH release closely paralleled that of LH. The low amplitude, high apparent affinity response was only obtained when the peptides were diluted in low concentrations of acidic tissue extracts. A preliminary study indicated that this method of dilution minimized peptide loss by adsorption. In addition, the low amplitude, high affinity response was never observed on pituitaries sampled from castrates. These experiments suggest the presence of two distinct populations of LHRH recognition sites on pituitary gonadotrophs. Under our experimental conditions, the appearance of the higher affinity response was dependent upon prior exposure to sex steroids. This could be due to a direct action of the steroid on the expression of a high affinity LHRH receptor.